I
n 1828, Johann Friedrich Dieffenbach, the director of the Clinical Institute of Surgery at Charite Hospital in Berlin, first described closure of the hard palate by mucosal elevation. In 1837, he advanced palatal surgery even further with the introduction of relaxing incisions to ease palatal closure. 1 After his death in 1847, Dieffenbach was succeeded as director of the Clinical Institute of Surgery by Bernhard von Langenbeck, who also became a leading innovator in cleft repair. In 1859, von Langenbeck introduced his bipedicle mucoperiosteal flap, further advancing hard palate repair. 2 In the early 1800s, soft palate closure was also being studied. 3, 4 However, it was not until Kriens described the intravelar veloplasty that soft palate repair took its next major step. 5 Dr. Leonard Furlow later advanced cleft palate repair surgery with the introduction of his double-opposing Z-plasty. 6 The purpose of this study is to objectively report commonly used practices in cleft palate repair in the United States. This study investigates current surgical techniques, postoperative care, and complication rates for cleft palate repair surgery.
MATERIALS AND METHODS
An online survey solicited all current surgeon members of the American Cleft Palate-Craniofacial Association (n ϭ 803) practicing in the United States. Six months later, a paper copy of the survey was mailed to all American Cleft Palate-Craniofacial Association members who did not respond to the online questionnaire.
The survey, composed of multiple-choice and short-answer questions, collected categorical data on each surgeon's practice profile, qualitative data on each surgeon's cleft palate repair techniques, and qualitative data on postoperative management protocols. Each surgeon was also asked to self-report complication rates following cleft palate repair. Two of the authors (E.B.K. and P.B.) independently coded written responses.
Each surgeon's repair technique was determined by the answers given to multiple-choice questions or the written name given the technique. Results for postoperative care were also categorized by frequency of response. The study was approved by the senior author's (J.A.G.) institutional review board.
RESULTS

Survey Responses
Survey responses were received from 306 American Cleft Palate-Craniofacial Association members-an overall response rate of 38 percent. The survey was inadvertently sent to a large number of nonsurgeon members of the American Cleft Palate-Craniofacial Association, which may explain the relatively low overall response rate. However, of the respondents, 91 percent reported that they worked on a formal American Cleft Palate-Craniofacial Association cleft team, which represents responses from 100 percent of American Cleft Palate-Craniofacial Association-registered cleft teams. Of these respondents, 288 were surgeons; 227 were plastic surgeons, 36 were oral surgeons, and 25 were otolaryngologists. The data (Fig. 1) .
Cleft Palate Repair Techniques
Eighty-eight percent of surgeons perform a one-stage cleft palate repair. Regarding the timing of surgery, 74 percent of surgeons perform surgery when the patient is between 6 and 12 months of age (Fig. 2) . Twenty percent of surgeons elect to wait to perform surgery until the patient is between 12 and 15 months of age, and 3 percent choose to wait until the patient is 15 months of age before repairing the palate. Conversely, only 4 percent of surgeons repair the palate before the patient is 6 months of age.
The most frequently used one-stage repair techniques were the Bardach style (two flaps) with intravelar veloplasty and the Furlow palatoplasty (Fig. 3) . Of the 14 percent reporting the use of other techniques, 50 percent indicated that the severity of the cleft determined their repair technique. Other reported techniques included the von Langenbeck (2 percent) and the Veau-Wardill-Kilner (1 percent).
Thirty-seven percent of surgeons reported that they address the alveolar cleft at the time of bone grafting. An additional 17 percent of surgeons indicate that they repair the alveolar cleft at the time of primary lip surgery, whereas 16 percent repair the alveolar cleft during primary palate repair surgery (Fig. 4) .
Sixty-four percent of surgeons indicated that they do not modify their repair technique for patients with Pierre Robin sequence. Of those who do modify their technique for Pierre Robin sequence, 59 percent indicated that they delayed surgery because of airway concerns.
Postoperative Management
Postoperatively, 43 percent of the surgeons discharge uncomplicated cleft palate repair patients during the first 48 hours after surgery (Fig.  5 ). Thirty-nine percent indicated that they discharge uncomplicated patients within 24 hours of surgery, and only 4 percent of surgeons admit uncomplicated repair patients for longer than 3 days after surgery. Of those indicating other discharge time (8 percent), 50 percent discharge only after oral intake returns to normal.
Concerning feeding, two-thirds of surgeons allowed mothers to resume breast-feeding immediately after surgery. Regarding bottle-feeding, onethird of surgeons prohibit the use of bottles for feeding postoperatively and instead prescribe syringe or cup feeding (Fig. 6 ). Another 21 percent of surgeons indicated that the bottle they recommended varied depending on the severity of the cleft and the type of bottle used preoperatively. The Mead Johnson and Haberman bottles are each preferred by 16 percent of surgeons.
The greatest number of surgeons (43 percent) allow patients to return to an age-appropriate diet only after the patient can successfully take clear liquids (Fig. 7) . Nearly all surgeons (98 percent) indicated that they place additional food restrictions on hard foods such as chips, crackers, and pretzels. Nearly two-thirds of surgeons implement these re- Volume 124, Number 3 • Current Surgical Practice in Cleft Care strictions for 1 to 3 weeks (Fig. 8 ) after surgery. Another 38 percent of surgeons restrict hard foods for 3 to 6 weeks after surgery, whereas only 2 percent restrict hard foods beyond 6 weeks postoperatively. The overwhelming majority (85 percent) of cleft surgeons indicated using some form of arm restraints following cleft repair surgery. Of these, half indicated that they implement these restraints for 2 weeks after repair (Fig. 9) . Although 27 percent of surgeons prescribe arm restraints for longer than 2 weeks, only 7 percent of surgeons use arms restraints for 1 week or less. The remaining surgeons indicated they did not prescribe arm restraints or required arm restraints only when the child was left unattended.
Complications and Revisions
The need for secondary speech surgery had a positively skewed distribution (Fig. 10) . Sixty-five surgeons (23 percent) reported that 0 to 5 percent of their patients require secondary speech surgery. Ninety-three surgeons (33 percent) reported that 5 to 10 percent of their patients require secondary speech surgery. Another 63 surgeons (22 percent) reported performing secondary speech surgery in 11 to 15 percent of cases, whereas 44 surgeons (16 percent) and 17 surgeons (6 percent) reported the need for secondary speech surgery in 16 to 20 percent and 21 to 30 percent of cases, respectively. Only two surgeons (Ͻ1 percent) reported that more than 30 percent of their patients required secondary speech surgery.
The majority [153 surgeons (54 percent)] of cleft palate surgeons reported that their patients develop a fistula in 0 to 5 percent of cases (Fig. 11) . Another 84 surgeons (29.5 percent) reported fistulas in 6 to 10 percent of cases. Thirty-one surgeons (11 percent) and 13 surgeons (4.5 percent) reported fistulas in 11 to 15 percent and 16 to 20 percent of cases, respectively. Only three surgeons (Ͻ1 percent) reported fistulas in more than 20 percent of cases.
DISCUSSION
This study surveyed surgeon members of the American Cleft Palate-Craniofacial Association (n ϭ 803) on the surgical management and postoperative care of cleft palate repair patients. Survey studies have certain inherent limitations relating to self-reported complication rates and a reliance on the memory of respondents. However, the goal of this study is to report on the most common practices of the greater cleft palate repair community rather than to report on the techniques and outcomes of one surgeon or a small group of surgeons. Toward this goal, this study investigates and provides insight into the most common repair techniques, postoperative feeding regimens, and protocols prescribed by cleft surgeons across the community. The study also pro- 
Cleft Palate Repair Techniques and Postoperative Care
Proper surgical repair and postoperative management for cleft palate patients is critical to normal speech, feeding, and facial aesthetics. 7 Numerous surgical procedures for cleft palate repair have been described in the literature. 6,8 -18 The feeding and postoperative care recommendations following cleft repair also vary considerably. 19 -23 The goal of this study is to report objectively on the surgical and postoperative practices commonly used across the cleft palate repair community in the United States today.
In 1981, a survey on cleft repair techniques taught in United States residency programs made no mention of reapproximation of the muscles in the soft palate. 24 Today, repair of the soft palate with techniques such as the intravelar veloplasty and double-opposing Z-plasty, as described by Furlow, have emerged as some of the most popular and widely discussed repair techniques for today's cleft surgeons. 6, 15, 17, [25] [26] [27] [28] [29] [30] [31] [32] The popularity of combining the Bardach technique with intravelar veloplasty and the double-opposing Z-plasty highlights a shift toward one-stage palatoplasty. The debate concerning one-stage cleft repair versus two-stage palatoplasty has traditionally been an argument concerning the relative value of speech development versus acceptable maxillary facial growth. 33 Proponents of staged repair view single-staged techniques, such as the Bardach with intravelar veloplasty or the double-opposing Z-plasty, as weighting speech concerns too heavily at the expense of maxillary growth. 34 -36 Conversely, proponents of one-stage repair point out the inherent presence of irregular maxillofacial growth in cleft patients. 13, 37 Furthermore, speech studies contend that delaying palatoplasty jeopardizes phonetic development, ultimately compromising a child's speech. 38 The current study suggests that most surgeons have opted for a one-stage repair of the hard and soft palate but have advocated performing the repair at 6 to 12 months of age to prevent maxillary growth retardation. Although the results of this study do not address maxillary growth, the data concerning the need for secondary speech surgery support the trend toward one-stage repair. The findings in the present study are not likely to end the debate between one-stage and delayed palatoplasty; however, the results suggest that the increasing popularity in one-stage palate repair is justified.
As part of this study, cleft surgeons were also asked several questions about their prescribed postoperative care regimen. This study shows that American Cleft Palate-Craniofacial Association surgeons and cleft teams use a wide variety of postoperative care regimens. The goal of any postoperative plan should be to minimize complications and return the child to normal life as quickly as possible. There has been much discussion on the relationship between length of hospital stay following cleft repair and postoperative complications. 39 -43 The findings in this study suggest that most surgeons discharge cleft palate repair patients early, within 1 or 2 days postoperatively. Several studies support the safety of this type of early discharge in nonsyndromic patients. 42, 43 The financial benefits to patients and the health care system because of early discharge following cleft palate repair have also been documented in the literature. 
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Although there is some consensus about the necessary length of hospital stay following cleft palate repair, topics concerning postoperative feeding remain somewhat more controversial. This is reflected in the results of this study that show discordant views on length of feeding restrictions postoperatively, length of time until return to normal diet, and the type of bottle recommended postoperatively. Respondents were more concordant regarding the immediate return to breast-feeding after surgery, with two-thirds of surveyed surgeons allowing immediate return. This coincides with much of the cleft palate literature on postoperative breast-feeding. 20, 22, 44, 45 
Complications and Revisions
Although rates of revision and complication vary from surgeon to surgeon and from study to study, the self-reported rates of secondary speech surgery in this study are in accordance with the literature, which report that between 6 and 19 percent of palatoplasties require secondary speech surgery. 13, 46, 47 Fistula rates for primary palatoplasty reported in the literature also vary widely, between 3 and 45 percent of cases. 48 -51 Recent literature investigating complication rates following the Bardach type technique for primary palatoplasty suggests fistula rates of 3.4 percent. 52 Another recent study released by the University of Pittsburgh introduces an algorithm for limiting fistula during palatal sugery. 51 The proposed algorithm included (1) relaxing incisions, (2) complete intravelar veloplasty, (3) total release of the tensor tendon, (4) dissection of the neurovascular bundle with optional osteotomy of the foramen, and (5) incorporation of acellular dermal matrix to achieve complete nasal lining reconstruction. The authors used the Furlow palatoplasty for primary palatoplasties and reported a fistula rate of 3 percent. Thus, the Pittsburgh al- Plastic and Reconstructive Surgery • September 2009 gorithm provides a useful approach to limiting the occurrence of fistulas; however, the literature shows no significant difference in fistula rates between the Bardach type technique and Furlow palatoplasty in the hands of competent surgeons. 51, 52 In addition, the average self-reported fistula rates in this study are similar to those reported in both studies.
CONCLUSIONS
The purpose of this study was to report objectively on the practices commonly used in cleft palate repair in the United States. Our results show variances in many aspects of management of cleft palate. The data suggest that cleft surgeons are discharging patients earlier and maintaining low complication rates. Thus, although current surgical techniques and postoperative care regimens vary widely, self-reported outcomes suggest that the current practice patterns in the United States demonstrate trends toward shortened hospital stays and more limited feeding restrictions, and that the use of arm restraints for defined limited durations continues in practice for the majority of teams. 
